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(57) ABSTRACT 

A process and device are disclosed for preventing a vehicle 
from colliding with an obstacle during parking. The object 
of the invention is therefore to ensure that a collision can be 
reliably avoided without any additional intervention of the 
drive. In a device with at least one sensor for generating 
signals which represent the distance between the vehicle and 
an obstacle, the signals are processed in an evaluation unit. 
When at least one distance-representing signal falls below a 
limit value, a warning signal is generated. This warning 
signal drives a control valve which generates a pressure 
difference between the working chamber and the vacuum 
chamber in a brake booster when the warning signal is 
generated. This pressure difference causes the braking pres- 
sure to rise in the wheel brake cylinder and therefore slows 
the vehicle down to a standstill. 

20 Claims, 2 Drawing Sheets 
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PREVENTING THE COLLISION OF A FIG. 1 shows a schematic example of a device for 

VEHICLE WITH AN OBSTACLE preventing collisions which is also suitable for implement- 
ing a method according to the invention. 

The invention relates to a device and a method for FIG. la shows a schematic functional illustration of the 

preventing collisions between a vehicle and an obstacle 5 control valve and 

when parking. PIG. 2 shows a schematic flowchart of a method for 

It is known to arrange one or more sensors in vehicles preventing collisions, 

which detect the distance between the vehicle and an mG t sk)WS a scoematic view of a vc hicle 1 with a 

obstacle. If the distance from an obstacle drops below a brake M 2 which ^ connected through tne control 

limiting value it is known to generate a signal, as a result of }Q 3 tQ ^ di ^ 7 of tne brake booster 4 . ^ 

prevent the collision occurring' This is the case only if the — f h f Mnber .?°- P 1St ° Q , 1 H ° m f " b f e 

driver reacts appropriately. 5 from which brake lines 6 lead to the wheel brakes 

The object of the invention is therefore to ensure that a 15 ak ° connected to the diaphragm. The control valve 12 

collision is reliably prevented without further intervention ^ whlch 15 arranged in the control housing 3 and which can 

by the driver both be activated electrically and switched in the usual way 

This object is achieved by meaas of the device according as a proportional valve as a function of the activation force 

to the invention and by means of the method according to the of the brake pedal is connected to the evaluation unit 13 via 

invention, in accordance with the independent patent claims. the control line 14. The lines 15 which transmit the distance 

Further advantageous refinements are contained in the sub- 20 signals of the sensor 16 lead to the evaluation unit 13. The 

claims. sensors 16 are arranged here on the vehicle in such a way 

In a device having at least one sensor for generating that their monitored areas 17 which are represented only 

signals which represent the distance between the vehicle and partially extend over all the areas of the bodywork of the 

an obstacle, these signals are processed in an evaluation unit. vehicle which are at risk of being affected by collisions. The 

If at least one distance signal drops below a limiting value, 25 sensors 16 used are usually ultrasonic sensors, but the 

an alarm signal is generated. By means of this alarm signal implementation of the invention is independent of the type 

a control valve is actuated which generates a pressure of distance sensors used. 

difference between the working chamber and the partial FIG. la shows the method of operation of the device. For 

vacuum chamber in a brake booster when the alarm signal this purpose, the control valve 12 is represented outside the 

is present, this pressure difference leads to a build-up of 30 control housing so that its switched positions can be shown, 

brake pressure in the wheel brake cylinders and thus causes The control valve 12 is actuated by the evaluation unit 13 via 

the vehicle to decelerate to a standstill. the control line 14. In its unactivated position of rest I, the 

According to one advantageous development, when an partial vacuum source 8 is connected both to the partial 

alarm signal is not present the control valve serves as a vacuum chamber 10 and to the working chamber 9. Both 

conventional proportional valve which generates a pressure 35 chambers are ventilated (for the case of the partial vacuum 

difference between the partial vacuum chamber and the brake booster illustrated here). In order to ventilate the 

working chamber of the brake booster which is proportional working chamber, the control valve 12 is moved into the 

to the activation force of the brake pedal. position III in which the working chamber 9 is connected to 

In accordance with the method according to the the atmosphere. If the working chamber 9 is connected to the 

invention, the distance from an obstacle is sensed by means 40 atmosphere directly and without throttling, a large brake 

of at least one sensor in order to prevent collisions when pressure is built up as quickly as possible. The vehicle is 

parking the vehicle. If at least one distance signal drops quickly brought to a standstill. In the intermediate position 

below a limiting value, a brake pressure which causes the II of the control valve, both the working chamber 9 and the 

vehicle to come to a standstill is generated in wheel brakes. partial vacuum chamber 10 are shut off. This position is 

According to one advantageous refinement, the brake 45 suitable for maintaining an applied pressure difference 

pressure is maintained here until it is detected that the between the chambers 9, 10 of the brake booster 4, and thus 

vehicle has come to a standstill. Further refinements present generating a constant brake pressure, 

further switching-off criteria which must be present in FIG. 2 shows the flowchart of a method according to the 

addition to the vehicle being at a standstill so that the brake invention which is suitable for being implemented on a 

pressure is reduced. These are the switching of the gear 50 device according to the invention. According to step 201, a 

lever, the activation of the clutch and the activation of the check is made as to whether the distance d from an obstacle 

accelerator pedal by the driver. According to further is smaller than the limiting value G. This step is repeated 

subclaims, the brake pressure is progressively increased until it is detected that the distance d is smaller than the 

until the vehicle comes to a standstill. In order to reliably limiting value G. The limiting value G is preferably deter- 

keep the vehicle at a standstill, according to a further 55 mined here as a function of the velocity of the vehicle, it 

refinement the brake pressure is increased further, but a being possible to use the principle that the stopping distance 

specific amount is predefined for this increase. is proportional to the square of the velocity of the vehicle. 

According to an advantageous refinement which goes A value of G which becomes greater in absolute terms is 

further, the collision monitoring is maintained for the period therefore determined as the velocity of the vehicle increases, 

of the braking operation, and if the monitoring system 60 Then, according to step 202, a brake pressure is built up. 

detects the end of a risk of collision or a driver intervention Here, either a claimed device for preventing collisions or a 

to avert the collision (for example by means of a steering different power-assisted brake system, for example a brake 

angle sensor), the automatic braking intervention can be system with electrical activation of the brakes or a brake 

aborted prematurely. system with hydraulic power assistance, can be used to build 

The invention is explained in more detail below with 65 up the brake pressure. According to one advantageous 

reference to the examples illustrated in the drawing, in refinement, the gradient of the brake pressure, that is to say 

which: the speed of increase of the brake pressure, is determined as 
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a function of the distance (d) from the obstacle and/or the 4. Method according to claim 1, wherein, after reducing 

velocity (v) of the vehicle. In step 203, it is then checked the brake pressure, the brake pressure is increased and then 

whether the velocity v of the vehicle is equal to zero, that is kept constant until an accelerator pedal is activated, 

to say whether the vehicle has been brought to a standstill. 5. Method according to claim 1, wherein, after the vehicle 

If this is not the case, the system jumps back to step 202. 5 is started, an active build-up of brake pressure is deactivated 

Otherwise, according to step 204, the brake pressure is ™til a switch is activated by the driver, 

increased further by a predefined amount, for example by 20 u «■ Method according to claim 4, wherein a budd-up of 

bar. The brake pressure is then kept constant according to brake pressure which can be activated by the switch can be 

step 205, and subsequently in step 206 it is checked whether , w,t a T . i : a a fi ^ r i*;™ 

. v \ « , . . f 7. Method according to claim 4, and further comprising 

the accelerator pedal is activated^ However, a precondition 10 terminati the activ * build . up of brakc preS sure by the 

for this is that the accelerator pedal has previously already switch 

reached the unactivated idling position. If the pedal contin- 8 Method accor ding to claim 1, wherein the brake 

ues to be in the idling position, the system jumps back to step pressure is maintained until it is additionally detected that 

205. On the other hand, if the accelerator pedal is activated, tbe clutcb has beeQ acma ted by the driver, 

according to step 207, the brake pressure is reduced. After is 9. Method according to claim 1, wherein the brake 

the reduction of the brake pressure, the renewed active pressure is maintained until it is additionally detected that 

reduction of brake pressure is prevented for a specific time the driver has changed gear. 

or until a specific velocity of the vehicle (for example 5 10. Method according to claim 9, wherein only gear 

km/h) is exceeded. The system then jumps to step 201. changes which lead to a change in the direction of travel are 

When the vehicle starts, the active build-up of brake 20 taken into account, 

pressure may take place only if either a switch 18 which is 11. Method according to claim 1, wherein the brake 

provided for this purpose is activated or if an obstacle is pressure is maintained until it is additionally detected that 

detected which is a smaller distance (d) away than a limiting the accelerator pedal has been actuated by the driver, 

value G. If, after the vehicle starts, an active build-up of *2 Method according to claim 2 wherein the limiting 

brake pressure takes place in order to prevent the vehicle 25 value is determined as a function of the velocity of the 

colliding with an obstacle 20, this active build-up of brake ve ^' 4 . , . , . + - u a ,u 

b , . , ■ t j. ,- , ■ „ „„:,„l „,u;~u 13. Method according to claim 12, wherein, after the 

pressure can also be terminated by activating a sw.tch wh ch J ' ^ 

is provided for tins, in particular the swi ch which also deactivated ^ a swUch fc acdvated b tfae dr £ er 

permits the automatic braking procedure to be initiated. u Method &qq {q ^ ^ ^ ^ 

These measures serve to permit the vehicle driving away or 30 vcUdc fa startedj aQ active build . up of brake pfessure is 

rolling away after it has started. deactivated until a switch is activated by the driver. 

What is claimed is: 15 Method according to claim 3, wherein, after the 

1. Method for preventing collisions between a vehicle and vehicle is started, an active build-up of brake pressure is 
an obstacle when parking the vehicle, the vehicle having at deactivated until a switch is activated by the driver. 

least one sensor for generating distance signals, the distance 35 Method according to claim 4, wherein, after the 

signals representing the distance of the vehicle from an vehicle is started, an active build-up of brake pressure is 

obstacle, comprising: deactivated until a switch is activated by the driver, 

detecting, in an evaluation unit, when at least one distance H Method according to claim 2, wherein the brake 

signal drops below a limiting value, and pressure is maintained until it is additionally detected that 
. ,, ... LL -i.40 the accelerator pedal has been actuated by the driver, 

generating a brake pressure which causes the vehicle to u Melhod aca)rdi lQ daim 3 wherein lhc brake 

come to a standstill in wheel brakes, pngsan is maintained unlil it ^ additionally detected that 

wherein both the brake pressure and its gradient are me accelerator pedal has been actuated by the driver, 

determined as a function of said distance, of a velocity 19. Method according to claim 4, wherein the brake 

of the vehicle, or of both said distance and said velocity. 45 pressure is maintained until it is additionally detected that 

2. Melhod according to claim 1, wherein, after the vehicle the accelerator pedal has been actuated by the driver. 

has come to a standstill, the brake pressure is further 20. Melhod according to claim 5, wherein the brake 

increased by a predefined amount and is subsequently kept pressure is maintained until it is additionally detected that 

constant. the accelerator pedal has been actuated by the driver. 

3. Method according to claim 1 wherein the limiting value 

is determined as a function of the velocity of the vehicle. * * * * + 
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